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ABSTRACT 
 
 
 
 
Suspended solids in the aqueous environment can become carrier of micro-
organic pollutants, which may lead to the accumulation and give a toxicity impact 
towards the environment and human health. A suitable methodology for pesticide 
residue analysis in suspended solid river water sample was investigated in this study 
based on ultrasonic extraction (USE) and gas chromatography (GC). Sampling was 
conducted between May 2013 and June 2014 at sampling site from the water intake 
point of Syarikat Air Johor Water Treatment Plant of Sungai Skudai. Suspended 
solid were obtained after the river water samples were filtered using reduced 
cellulose filter membrane and were extracted using USE technique. The presence of 
organochlorine pesticide (OCPs) which are aldrin, dieldrin and endrin was 
determined using gas chromatography mass selective detector (GC-MSD). However, 
the presence of OCPs was not detectable in all the water samples investigated. An 
alternative approach has been taken by analyzing the samples using liquid 
chromatography-tandem mass spectrometry (LC-MS-MS). However, the presence of 
OCPs was still not detectable.  Therefore, for quantitative analysis, three selected 
OCPs were spiked into the sample (50 µg/L) for determination of optimum condition 
for extraction in suspended solid using USE technique with regards to solvent types 
and sonication time. The limit of detection of OCPs were from 0.144 to 0.154 µg/L 
and the optimum condition for extraction of OCPs in suspended solid was by using 
ethyl acetate as extraction solvent with 30 minutes of extraction time. The recoveries 
obtained were in the range of 62.4% to 101.8% with RSDs of less than 15%. The 
green chemistry sample preparation technique and low toxicity solvents employed in 
this extraction technique are thus recommended for routine environmental 
monitoring analysis. 
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ABSTRAK 
 
 
 
 
Pepejal terampai di dalam persekitaran akueus boleh menjadi pembawa bahan 
pencemar mikro-organik, yang menyebabkan pengumpulan serta memberi kesan 
ketoksikan terhadap alam sekitar dan kesihatan manusia. Satu metodologi sesuai 
untuk analisis sisa racun perosak dalam pepejal terampai sampel air sungai telah diuji 
dalam kajian ini berdasarkan pengekstrakan ultrasonik (USE) dan kromatografi gas 
(GC). Pensampelan telah dijalankan antara bulan Mei 2013 dan Jun 2014 di tapak 
pensampelan yang terletak di Loji Rawatan Air Syarikat Air Johor Sungai Skudai. 
Pepejal terampai diperoleh selepas sampel air sungai ditapis menggunakan membran 
penapis selulosa dan pengekstrakan dijalankan menggunakan teknik USE. Kehadiran 
racun perosak organoklorin (OCPs) iaitu aldrin, dieldrin dan endrin telah ditentukan 
dengan menggunakan kromatografi gas pengesan pemilihan jisim (GC-MSD). 
Bagaimanapun, kehadiran OCPs tidak dapat dikesan dalam semua sampel air yang 
dikaji. Satu pendekatan alternatif telah diambil dengan menganalisis sampel 
menggunakan kromatografi cecair-gandingan spektrometri jisim (LC-MS-MS) 
namun kehadiran OCPs masih tidak dapat dikesan. Oleh itu, untuk analisis 
kuantitatif, tiga OCPs terpilih telah ditambah ke dalam sampel (50 µg/L) bagi 
menentukan keadaan optimum untuk pengekstrakan pepejal terampai menggunakan 
teknik USE berdasarkan jenis pelarut dan masa pengekstrakan. Had pengesanan 
adalah antara 0.144 hingga 0.154 µg/L dan keadaan optimum untuk pengekstrakan 
OCPs adalah menggunakan etil asetat sebagai pelarut organik dan 30 minit masa 
pengekstrakan. Julat perolehan semula sebanyak 62.4% hingga 101.8% dengan RSD 
kurang daripada 15% telah diperoleh. Teknik ‘Green Chemistry’ dalam penyediaan 
sampel dan penggunaan pelarut yang rendah tahap ketoksikan yang telah digunakan 
dalam teknik pengekstrakan ini disyorkan digunakan dalam analisis rutin bagi 
pemantauan alam sekitar. 
